Our group has focussed in recent years on the development of novel nanomaterials and their surface functionalisation for use in cancer theranostics. The synthesis of metal nanoparticles with high absorption in the near-infrared and low quantum yield allows for their application in-vivo in photoacoustic imaging and plasmonic photothermal therapy. With recent work including the development of gold nanotubes [1] and multibranched gold nanoparticles [2] for these purposes.
We present here a well-characterised methodology to produce high purity gold nanorods (AuNRs) with tunable morphology, synthesized through a binary-surfactant seedless method [3] . The protocol yields monocrystalline AuNRs with diameters between 7 and 35 nm, with high shape yield and good monodispersity. The technique has demonstrated good reproducibility and scalability allowing synthesis of batches 500 ml in volume. Morphological control has been achieved through the adjustment of the molar concentrations of cetyltrimethylammonium bromide and sodium oleate in the growth solution, providing fine tuning of the optical scattering and absorbance properties of the AuNRs across the visible and NIR spectrum. Changes in the geometry of the end-caps were also observed as a result of manipulating the two surfactant concentrations. 
